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DETAILED ACTION 



Claim Rejections - 35 USC § 103 



1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 1, 66, 75 and 77 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Chu et al. (US 5,908,320) in view of Kuehne et al. (US 6,372,605 

B1). 

As pertaining to claims 1, 66, 75, and 77, Chu teaches, an etchant source gas 
that includes Ne, CHF 3 , CO, and C4F8 (Abstract), which reads on, an etchant gas 
composition comprising: 

an inert gas (same as carrier gas), (column 6, lines 44-48); 

C4F8, (column 6, lines 55); 

CH 2 F 2 (column 6, lines 55); and 

a gas selected from the group consisting of CHF 3 , CF 4 , and mixtures thereof 
(column 6, line 44-45). 

Chu differs in failing to teach at least one of C 4 F 6 , C3F6 and CsF 8 , in claim 1 ; 
C 4 F 6 , in claim 75; and C 5 F 8j in claim 77. 
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Kuehne teaches other suitable gases can be substituted for the C4F8, include (for 
example and without limitation) CsFs, C4F6, or a combination of C 4 F 8 and CH 2 F 2 (column 
6, lines 44-52). 

It is the examiner's position that it would have been obvious to one having 
ordinary skill in the art at the time of the claimed invention to modify Chu by substituting 
C4F8 for C4F6 or CsFe, as taught by Kuehne for the purpose of selectively etching a 
silicon oxide layer relative to a silicon nitride layer (Kuehne, column 6, lines 55-60). 
2. Claims 4, 5, and 65 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chu ('320) in view of Kuehne ('605 B1 ), as applied to claim 1 , above, and further in 
view of Kim et al. (US 6,362,109). 

Chu in view of Kuehne differs in failing to teach the etchant composition 
comprises the carrier gas that is selected from the group consisting of argon, helium, 
and xenon, in claim 4 and argon in claim 5, and comprises 02, in claim 65. 

Kim teaches an etchant comprising a fluorocarbon and oxygen with a flow of an 
inactive diluent gas such as argon is well known for etching holes in oxide with high 
aspect ratios, often with a relatively high selectivity to nitride (column 4, lines 43-46). 

It is the examiner's position that it would have been obvious to one having 
ordinary skill in the art at the time of the claimed invention to modify Chu in view of 
Kuehne by employing an etchant that contains oxygen in additional to a fluorocarbon 
gas and diluent gas, as taught by Kim for the purpose of selectively etching an oxide 
layer relative to a nitride layer (Kim, column 4, lines 43-46). 
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Since the body of a claim sets forth all of the limitations of the claimed invention, 
and the preamble merely states, for example, "A boron and/or phosphorus doped silicon 
dioxide selective to undoped Si02 and SiaN/ etchant gas composition, the purpose or 
intended use of the invention, rather than any distinct definition of any of the claimed 
invention's limitations, then the preamble is not considered a limitation and is of no 
significance to claim construction. Pitney Bowes, Inc. v. Hewlett-Packard Co., 182 F.3d 
1298, 1305, 51 USPQ2d 1161, 1165 (Fed. Cir. 1999). No patentable weight is given to 
"a boron and/or phosphorus doped silicon dioxide selective to undoped SiC>2 and SkW 
in claim 1. 

3. Claims 67 and 71 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chu ( f 320) in view of Kuehne ('605 B1 ), as applied to claim 1 , above, and further in 
view of Fayfield et al. (US 6,065,481). 

Chu in view of Kuehne differs in failing to teach the carrier gas comprises helium, 
in claim 67 and xenon, in claim 71. 

Fayfield teaches, "... other carrier gases inert to the etching reaction may also 
be used, for instance the noble gases helium, neon, argon, krypton or xenon (column 
6, lines 17-19). 

It is the examiner's position that it would have been obvious to one having 
ordinary skill in the art at the time of the claimed invention to modify Chu in view of 
Kuehne by replacing the carrier gas with either argon, helium, or xenon, as taught by 
Fayfield for the purpose of diluting the reactive (etchant) gases. 
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4. Claims 6, 78, and 80 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chu ('320) in view of Kuehne ('605 B1 ). 

As pertaining to claims 6, 78, and 80, Chu teaches an etchant gas composition 
comprising: 

an inert gas (same as carrier gas), (column 6, lines 44-48); 
C4F8, (column 6, lines 55); 
CH 2 F 2 (column 6, lines 55); and 

a gas selected from the group consisting of CHF 3 , CF 4 , and mixtures thereof 
(column 6, line 44-45). 

Chu differs in failing to teach at least one of C4F 6 , C3F6 and CsFs, in claim 6; 
C 4 F 6 , in claim 78; and CsFs, in claim 80. 

Kuehne teaches other suitable gases can be substituted for the C4F8, include (for 
example and without limitation) CsF 8 , C4F6, or a combination of C4F8 and CH2F2 (column 
6, lines 44-52).). Hence, replacing Chu's C 4 F 8 with Kuehne's C4F6 or CsF 8 further reads 
on an etchant gas composition consisting essentially of: a carrier gas; C 4 F 6 ; CH 2 F 2 ; and 
CHF3, as in claim 6. 

It is the examiner's position that it would have been obvious to one having 
ordinary skill in the art at the time of the claimed invention to modify Chu by substituting 
C4F8 for C4F6 or C5F8 as taught by Kuehne for the purpose of selectively etching a 
silicon oxide layer relative to a silicon nitride layer (Kuehne, column 6, lines 55-60). 

Since the body of a claim sets forth all of the limitations of the claimed invention, 
and the preamble merely states, for example, "A boron and/or phosphorus doped silicon 
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dioxide selective to undoped Si02 and Si 3 N 4 " etchant gas composition, the purpose or 
intended use of the invention, rather than any distinct definition of any of the claimed 
invention's limitations, then the preamble is not considered a limitation and is of no 
significance to claim construction. Pitney Bowes, Inc. v. Hewlett-Packard Co., 182 F.3d 
1298, 1305, 51 USPQ2d 1161, 1165 (Fed. Cir. 1999). No patentable weight is given to 
"a boron and/or phosphorus doped silicon dioxide selective to undoped Si02 and Si3N 4 " 
in claim 6. 

5. Claims 9, 10, 68 and 72 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chu ('320) in view of Kuehne ('605 B1), as applied to claim 6, above, 
and further in view of Fayfield ('481 ). 

Chu in view of Kuehne differs in failing to teach the etchant composition 
comprises the carrier gas that is selected from the group consisting of argon, helium, 
and xenon, in claim 9; and argon in claim 10; helium, in claim 68; and xenon, in claim 
72. 

Fayfield teaches, "... other carrier gases inert to the etching reaction may also 
be used, for instance the noble gases helium, neon, argon, krypton or xenon (column 

6, lines 17-19). 

It is the examiner's position that it would have been obvious to one having 
ordinary skill in the art at the time of the claimed invention to modify Chu in view of 
Kuehne by replacing the carrier gas with either argon, helium, or xenon, as taught by 
Fayfield for the purpose of diluting the reactive (etchant) gases. 
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6. Claims 11, 81, and 83 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chu ('320) in view of Kuehne ('605 B1). 

As pertaining to claims 11,81, and 83, Chu teaches an etchant gas composition 
comprising: 

an inert gas (same as carrier gas), (column 6, lines 44-48); 
C 4 F 8 , (column 6, lines 55); 
CH 2 F 2 (column 6, lines 55); and 

a gas selected from the group consisting of CHF 3 , CF 4 , and mixtures thereof 
(column 6, line 44-45). 

Chu differs in failing to teach at least one of C 4 F 6 , C 3 F 6 and C 5 F 8 , in claim 11; 
C4F 6j in claim 81 ; and CsFs, in claim 83. 

Kuehne teaches other suitable gases can be substituted for the C4F8, include (for 
example and without limitation) CsFe, C 4 F 6) or a combination of C 4 F 8 and CH 2 F 2 (column 
6, lines 44-52). Hence, replacing Chu's C 4 F 8 with Kuehne's C 4 F 6 or CsF 8 , reads on an 
etchant gas composition consisting essentially of: a carrier gas; C 4 F6; CH2F2; and CF 4 , 
as in claim 11. 

It is the examiner's position that it would have been obvious to one having 
ordinary skill in the art at the time of the claimed invention to modify Chu by substituting 
C 4 F 8 for C 4 F 6 or CsF 8) as taught by Kuehne for the purpose of selectively etching a 
silicon oxide layer relative to a silicon nitride layer (column 6, lines 55-60). 

Since the body of a claim sets forth all of the limitations of the claimed invention, 
and the preamble merely states, for example, "A boron and/or phosphorus doped silicon 
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dioxide selective to undoped Si0 2 and Si 3 N4" etchant gas composition, the purpose or 
intended use of the invention, rather than any distinct definition of any of the claimed 
invention's limitations, then the preamble is not considered a limitation and is of no 
significance to claim construction. Pitney Bowes, Inc. v. Hewlett-Packard Co., 182 F.3d 
1298, 1305, 51 USPQ2d 1161, 1165 (Fed. Cir. 1999). No patentable weight is given to 
"a boron and/or phosphorus doped silicon dioxide selective to undoped Si02 and Si3N 4 " 
in claim 11. 

7. Claims 14, 15, 69, and 73 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chu ('320) in view of Kuehne ('605 B1), as applied to claim 11, 
above, and further in view of Fayfield ('481 ). 

Chu in view of Kuehne differs in failing to teach the etchant composition 
comprises the carrier gas that is selected from the group consisting of argon, helium, 
and xenon, in claim 14; argon in claim 15; helium, in claim 69; and xenon, in claim 
73. 

Fayfield teaches, "... other carrier gases inert to the etching reaction may also 
be used, for instance the noble gases helium, neon, argon, krypton or xenon (column 
6, lines 17-19). 

It is the examiner's position that it would have been obvious to one having 
ordinary skill in the art at the time of the claimed invention to modify Chu and Kuehne 
by replacing the carrier gas with either argon, helium, or xenon, as taught by Fayfield 
for the purpose of diluting the reactive (etchant) gases. 
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8. Claims 16, 84, and 86 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over ('320) in view of Kuehne ('605 B1 ). 

As pertaining to claims 16, 84, and 88, Chu teaches an etchant gas composition 
comprising: 

an inert gas (same as carrier gas), (column 6, lines 44-48); 
C 4 F8, (column 6, lines 55); 
CH 2 F 2 (column 6, lines 55); and 

a gas selected from the group consisting of CHF3, CF4, and mixtures thereof 
(column 6, line 44-45), which further reads on CHF3 and CF4. 

Chu differs in failing to teach at least one of C 4 F 6 , C 3 F 6 and CsF 8 , in claim 16; 
C4F6, in claim 84; and CsFs, in claim 86; 

Kuehne teaches other suitable gases can be substituted for the C 4 F 8 , include (for 
example and without limitation) C 5 F 8 , C 4 F 6 , or a combination of C4F8 and CH 2 F 2 (column 
6, lines 44-52).). Hence, replacing Chu's C 4 F 8 with Kuehne's C 4 F 6 or CsF 8 , reads on an 
etchant gas composition consisting essentially of: a carrier gas; C4F6; CH2F2; CHF3; and 
CF 4 , as in claim 16. 

It is the examiner's position that it would have been obvious to one having 
ordinary skill in the art at the time of the claimed invention to modify Chu by substituting 
C4F 8 for C4F6 or CsF 8 as taught by Kuehne for the purpose of selectively etching a 
silicon oxide layer relative to a silicon nitride layer (column 6, lines 55-60). 

Since the body of a claim sets forth all of the limitations of the claimed invention, 
and the preamble merely states, for example, "A boron and/or phosphorus doped silicon 
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dioxide selective to undoped Si02 and Si3N 4 " etchant gas composition, the purpose or 
intended use of the invention, rather than any distinct definition of any of the claimed 
invention's limitations, then the preamble is not considered a limitation and is of no 
significance to claim construction. Pitney Bowes, Inc. v. Hewlett-Packard Co., 182 F.3d 
1298, 1305, 51 USPQ2d 1161, 1165 (Fed. Cir. 1999). No patentable weight is given to 
"a boron and/or phosphorus doped silicon dioxide selective to undoped Si02 and Si3N 4 " 
in claim 16. 

9. Claims 19, 20, 70, and 74 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chu ('320) in view of Kuehne ('605 B1), as applied to claim 16, 
above, and further in view of Fayfield ('481 ). 

Chu in view of Kuehne differs in failing to teach the etchant composition 
comprises the carrier gas that is selected from the group consisting of argon, helium, 
and xenon, in claim 19; argon, in claim 20; argon, in claim 70; and xenon, in claim 
74. 

Fayfield teaches, "... other carrier gases inert to the etching reaction may also 
be used, for instance the noble gases helium, neon, argon, krypton or xenon (column 
6, lines 17-19). 

It is the examiner's position that it would have been obvious to one having 
ordinary skill in the art at the time of the claimed invention to modify Chu and Kuehne in 
view Kim of by replacing the carrier gas with either argon, helium, or xenon, as taught 
by Fayfield for the purpose of diluting the reactive gases. 
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10. Claims 76, 79, 82, and 85 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chu ('320) in view of Kuehne ('605 B1), as respectively applied to 
claims 1 , 6, 1 1 , and 16 above, and further in view of Ohno et al. (US 5,828,096). 

Chu in view of Kuehne differs in failing to teach the etchant gas composition 
comprising C3F8. 

Ohno teaches, "As an etching process of silicon dioxide having a high etching 
rate with respect to the above-described silicon nitride or silicon oxynitride, a dry 
etching process using fluorocarbon system gas such as C-C4F8, C3F8, C3F6, C5F12, 
C4F8, C5F10, CHF 3 and mixed gas thereof, for example, may be employed. 
Furthermore, dry etching process using mixed gas of argon Ar, carbon monoxide CO, 
or oxygen O2 or the like and fluorocarbon system gas, as well as mixed gas of argon 
AR, carbon monoxide CO, oxygen 02or the like and mixed gas of the above-described 
fluorocarbon system gases may be employed." (column 6, lines 26-36). 

It is the examiner's position that it would have been obvious to one having 
ordinary skill in the art at the time of the claimed invention to modify the etchant 
composition of Chu in view of Kuehne by using a fluorocarbon gas mixture that 
includes C3F6 as taught by Ohno for the purpose of selectively etching silicon dioxide 
with respect to silicon nitride (Ohno, column 6, lines 26-31 ). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lynette T. Umez-Eronini whose telephone number is 
703-306-9074. The examiner is normally unavailable on the First Friday. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lynette T. Umez-Eronini whose telephone number is 
703-306-9074. The examiner is normally unavailable on the First Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Benjamin Utech can be reached on 703-308-3836. The fax phone numbers 
for the organization where this application or proceeding is assigned are 703-872-9310 
for regular communications and 703-872-9311 for After Final communications. 
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